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containing two bodies A and B of different materials maintained
at the uniform temperature T. The electrons emitted by A
will ultimately either return to A or reach B, and vice versa.
Now suppose that both A and B are uncharged initially, and
that A emits electrons at a faster rate than B. The greater
rate of loss of negative electrons by A will cause A to acquire
a positive potential relative to that of B. This difference
of potential will not increase indefinitely because the electric
field thus set up will tend to stop the transference of electrons
from A to B. A steady condition will finally be established
in which each of the bodies A and B receives in a given time
as many electrons as it emits in that time. This condition is
also characterized by the occurrence of a constant difference of
potential V between any two points close to the surfaces of A
and B respectively. The number of electrons in unit volume
of the space will then vary from point to point, but will not
change with time. A consideration of the nature and number
of the variables entering into the equations governing the
equilibrium of the electrons1 shows that V is independent of
the size, shape, and relative position of the bodies A and B,
and depends only on their nature and the temperature T.
This result holds true both on the basis of the classical dyna-
mics and on that of the quantum theory. The difference of
potential V Is, therefore, the intrinsic contact potential differ-
ence of the bodies A and B at the temperature T.

We have seen in the last section that on account of the
small concentration of the electrons in the vacuous space out-
side of the emitting bodies their equilibrium will always be
governed by equation (18). Thus if, in the state of equili-
brium, #j is the number of electrons per unit volume just out-
side A and n% the corresponding number just outside B,

.        .         .    (34)

since eV is the work done in taking an electron from a point
outside B to a point outside A. If Nx and N2 are the numbers
of electrons emitted by unit areas of the surfaces of A and B
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